In 1964 we first discovered a remarkable isotropic action of thiamine and its synthetic derivatives except phosphate compounds on the isolated toad heart (1, 2). In our later study to account for the mechanism of this action, glycerinated muscle fi ber was taken as a simple model of muscle contraction and it was concluded that a muscle contraction was never induced by any of these substances including thia mine phosphates, but that two of their phosphate compounds i.e., TDP and TTP, enhanced ATP-induced contraction (3) . This observation necessarily led us to examine whether TDP and TTP were able to accelerate ATP-induced superpre cipitation of actomyosin because it was generally accepted that ATP-induced super precipitation of actomyosin associated with increased ATPase activity corresponded just to muscle contraction. of Mg2+ but inhibited it in the presence of 1mM Mg2+ (Fig. 5 ).
(b) pH-Dependency. pH-dependency of myosin ATPase and TTPase ac tivities was determined in various concentrations of Ca2+ . True optimal pH was observed around 6.5 in each case (12) (Fig. 6) which was considered to be attributable exclusively to the increased ATPase ac tivity (Fig. 13) . Since the liberation of orthophosphate was nearly parallel to the increase in turbidity, it was concluded that ATPase was activated by TTP during superprecipitation. To separate the effect of TTP on myosin B ATPase activity from the possible contribution of TTPase activity, both TTP and ATP-32P were simultaneously added to start the reaction and an aliquot was drawn to determine the amount of 32P liberated. Figure 14 indicates that ATPase activity was signifi cantly inhibited by TTP. It should be taken into account that this reaction was carried out under a condition corresponding to the clearing phase. In fact, no superprecipitation could be observed during this experiment. It is of interest that the result thus obtained is clearly in contrast to the finding that myosin B ATPase is activated by TTP during superprecipitation as shown in Fig. 13 . If the reaction was carried out under a condition corresponding to the clearing phase, it would be expected that the total orthophosphate liberated by myosin B would be less in the presence of both TTP and ATP than in the presence of ATP alone. This was realiz ed by the experiment shown in Fig. 15 . In this case almost all orthophosphate liberated must be derived from ATP because TTPase activity is almost completely inhibited by ATP and actin under such a condition. This conclusion is also sup ported by the experiment in which both TTP-32P and ATP were simultaneously added and liberated 32P was determined. It is clearly shown that myosin B TTPase activity is greatly inhibited by coexisting. ATP (Fig. 16 ).
DISCUSSION
The results obtained in the present study clearly demonstrated that TTP becomes bound to the myosin molecule followed by a change of its physical chemical property and at the same time it is hydrolyzed to TDP . It was also demonstrated that TDP could be bound to myosin even if not so tightly . It is, enhancing muscle contraction. However, it would be impossible that such large amounts of TDP and TTP are produced in heart muscle in an experiment with a whole animal.
